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§ 56. Heating Characteristic by NBI Heating
in the Reversed Magnetic Configuration
4.5
............+...•.4.9MW
1 D3.1MW
...,tO'·l .3MW
3.5 4
R [m]3
2
Q)
I-
>3
Q)
.::.
Fig. 2 Electron temperature profiles both nomal (a) and
reversed (b) cnfiguration.
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Figure1 shows the observed stored energy of the
NBI heated plasma in the magnetic field of both
B=+2.8T and B=-2.8T. The averaged electron
density of 2xl0 19/m3 is kept in this discharge. The
stored energy of both co-injection and counter-
injection is build up by increasing the deposition
power into the 1.6 times larger than the ISS95
scaling low in B=+2.8T. We expected that it was
the same Wp, even if the magnetic field is reverse.
It is observed however that the stored energy of co-
injection dose not increases by increasing injection
power. This Wp value with the 5MW NBI
deposition is 1.1 times the scaling of ISS95. The
same characteristics is observed in the operation of
B=+O.5T and B=-O.5T. This difference dose not
occurs by the difference in the direction of a beam.
The temperature of a center chord is increasing to
4keV by increasing a NBI deposition power in the
normal magnetic field configuration of B=2.8T as
shown in Fig. 2(a). The temperature of the reversed
configuration, however, is increasing little by
increasing power deposition as shown in Fig. 2(b).
The discharge of this reversed configuration has
the hollow density distribution. The density of the
center chord is decreasing by increasing the beam
power. The central plasma heating may be
restricted absorbing a beam power in peripheral
region plasma of the hollow density.
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Fig. 1 Stored energy of Wp is observed on the co and/or
NBI heated plasma in the both nomal (cercle) and reversl
(triangle) magnetic field configuration.
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Neutral beam Injection is a powerful and a
useful heating technique in the fusion device.
Negative-ion based NBI systems were installed
tangentially in the Large Helical Device to produce
a high performance plasma. One beam line (BL2)
is arranged into the direction of co-injection and
the other two beam lines (BLI and BL3) are
arranged into the direction of counter-injection.
Each beam line can carry out injection of the high
power 5MW beam. Effective heating is realized in
various experiments. It has observed that the
heating efficiency of counter beam injection is
same as the co injection in the high magnetic field.
Heating efficiency ofco injection is better than that
of counter injection in the low magnetic field.
In the last experiments, it is difficult to
sustain the .plasma by using the 2MW beam
injection of co or counter one beam line at the
magnetic field B=O.5T. The plasma discharge,
which producing by high power one direction of
the beam injection, is done using two counter beam
injections. The confinement magnetic field is
reversed in order to arrange two beams of co-
injection reversing the current of the super
conducting coils. It can control the injection beam
power (2MW-5MW) with combination of the
beam line. Here, the normal and reversed magnetic
field configuration is defined the value of plus and
minus, respectively. The experimental conditions
of the magnetic field strength are +2.8T, -2.8T,
+O.5T and -O.5T. The magnetic field axis is
configured to 3.6m.
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